present, the main sputum expectoration methods in the clinical operation include percussion back, acupressure stimulation, mechanical vibration expectoration vest, and respiratory training device with expectoration function as the phlegm elimination program for interventional intervention. In order to explore the advantageous expectoration scheme, the author tried to compare the effect of the sputum elimination program with the respiratory training device and the vibration expectoration vest as the representative of the vibration expectoration program, so as to provide references for clinical nursing
Introduction
Patients undergoing pulmonary lobectomy for tracheal catheterization under general anesthesia and endotracheal intubation may cause physical stimulation to the airway, airway secretion induced by. 1 Because of postoperative wound pain, the patients dare not force cough, leading to sputum accumulation in the respiratory tract, which easily leads to respiratory complications. 2 At Effect of respiratory training apparatus and vibration expectoration vest on expectoration in patients with lung cancer resection and related research. The study was approved by the independent ethics committee of the hospital. The subjects gave informed consent and volunteered to participate in this study.
Data and methods

General information
In this cross-sectional study, performed in the Department of Thoracic Surgery of a tertiary academic hospital, 100 lung cancer patients undergoing thoracoscopic lobectomy from November 2016 to May 2017 were included. Patients were divided into the observation group and the control group, with 50 cases in each group. Inclusion criteria are as follows: according to the Chinese Society of Respiratory Diseases Diagnosis, patients how were diagnosed with lung cancer and the patients with surgical conditions; no obvious serious basic diseases in liver, kidney, and other important organs; pulmonary function tests; the preoperative no ventilation disorder; and should not have the mental and the central nervous system symptoms. Exclusion criteria are as follows: (1) patients who received chemoradiotherapy within 6 months prior to pulmonary surgery; (2) withdrawal of the patients due to various reasons; and (3) severe illness during the experiment; unable to continue to accept the intervention. The selected 100 cases were divided into two groups according to admission time: 50 cases were treated with vibration expectoration vest, and 50 cases were treated with respiratory training apparatus.
Methods
Intervention method
Basic nursing
Patients of both the groups received routine nursing in Department of Thoracic Surgery. The following were done before treatment: nurses in charge did the skin preparation for patients; informed the precautions of surgery and basic process during and after the operation in detail to the patients; patients with habits of smoking and drinking alcohol should strictly stop smoking and alcohol; prevention of upper respiratory tract infection; prescribed antibiotics; psychological assessment, and emotional counseling. After the operation, the vital signs of the patients were observed closely; the drainage tube was unobstructed; the supine position was strengthened; and the basic nursing was strengthened so as to avoid complications such as pressure sores and urinary tract infection.
Sputum scheme
In this study, perioperative time was defined from preoperative day 2 to day 3 after operation, two groups of patients were inhaled in conventional atomization and drug-resistant effects on the treatment of phlegm, sputum treatment proceed in 1-2 hours after meals. The patients were explained before treatment to get their coordination. After inhalation of atomized liquid for 15-20 minutes, the patients were asked to sit or be in the semirecumbent position. The control group used vibration expectoration vest (model: ZPT-205B, Thales Electronics Co., Ltd.) as a tool for expectoration. According to the patient's body shape, the appropriate vest type was chosen, and after the power supply, the automatic common mode was chosen and monitored carefully to observe the patients' response and vital signs during the treatment, and according to the patients' condition and tolerance ability the intensity of treatment was adjusted to alleviate the patients' discomfort. The treatment time was 15 minutes. The observation group used the breath training device (model: HXQ1512; Jiangsu Deweilan Medical Equipment Co., Ltd.) as a tool to carry out sputum. Two days before the operation, the nurses assisted patients sitting or at semi reclining position, guiding the patients as much as possible to take deep breath by the nose inhale, mouth and tongue contain respiratory trainer blow pipe, using both hands to hold the breath training device, while slowly expiratory phase vibration observation of magnetic vibration, vibration frequency should be able to shake the patients feel breath resistance but can be tolerated and throat itching. The nurses should guide the patients to maintain physical and mental relaxation in the training, rest for 1 minute before second time, and comment on the first row of sputum, pointing out inappropriate, give the correct way of operation, guide the patient to fully grasp the respiratory function exercise process, according to the nursing order exercise. The frequency and duration of exercise were equal to those of the control group, the nurses' responsibility was inspection and supervision, to ensure timely exercise.
The method of evaluation
The following were evaluated: (1) Recording of the first expectoration after the operation of two groups that is postoperative time (minutes) was recorded. (2) Two cases of atelectasis and pulmonary infection after the beginning of expectoration exercise were recorded. (3) The Prince-Henry pain score for chest and abdominal surgery was used to evaluate the pain degree of patients 24 hours post operation after expectoration training in two groups. (4) Recoding of the length of hospital stay (days) was recorded. 
Statistical method
Discussion
The most effective treatment for patients with earlystage lung cancer is resection of the tumor. 3 However, lung surgery can destroy the thoracic organs to some extent, leading to pulmonary inflammatory exudation, weakening of the lung compliance of patients, thereby reducing the lung function of patients. However, the decline in lung function and the function of oxygen will induce cell hypoxia, so as to produce more viscous tracheal secretion and sputum, not easy to cough up, and if no timely treatment is given, it will cause further deterioration and lead to the occurrence of heart failure and respiratory failure and other adverse events. Therefore, to help patients understand the importance of expectoration and grasp the correct and effective method of expectoration in the perioperative period, make them consciously practice the corresponding expectoration program, accelerate the excretion of sputum, and become an important means to improve the effect of postoperative sputum elimination. In this study, the author analyzed the sputum excretion effect and patient experience of two different expectoration methods, in order to accumulate evidence-based data and lay the data support for patients to better deal with surgery.
The results of this study showed that the patients in the observation group have the shorter time of first sputum discharge than the control group, and the difference was statistically significant (P<0.001), suggesting that the perioperative period use by breathing trainer with sputum expectoration function can significantly reduce the first time of postoperative sputum discharge. Its role is to enable additional air into the airway secretions, reaching the bottom, through the vibration to drive the air in the airway, loosen secretions, so as to improve the effectiveness of cough, expectoration, and promote secretions off. [4] [5] [6] Lung surgery cause a great trauma to the tissue, which causes a strong spasm of the bronchus and induces a large number of airway secretions to stay in the trachea, resulting in a decrease in the effective ventilation volume. Breathing trainer as a campaign tool can make the patients achieve power balance between pulmonary ventilation and pulmonary ventilation and then can start the inspiratory-related muscles of patients with all relevant muscles, breath and respiratory muscle coordination movement, so as to improve the tolerance of respiratory muscle activity, the alveolar expansion, improve the individual ventilation/perfusion ratio, reduce hypoxia and the incidence of hyperlipidemia, and promote aerobic metabolism of cells. [7] [8] [9] When the patient's pulmonary function has been improved, it can help patients to gradually transit from the shallow to slow breathing state to the rapid breathing state and avoid the status of airflow accumulation caused by slow breathing state, thus promoting secretion discharge. Through the early removal of tracheal secretions, bronchial secretion retention status of patients can be effectively alleviated, peripheral alveolar collapse status has been restored, and they are not prone to atelectasis. The risk of lung complications is also lower. 10, 11 In this study, the incidence of atelectasis and pulmonary infection in the observation group was significantly lower than that in the control group (P<0.05), which also fully confirmed this view.
Some studies have pointed out that postoperative incision pain is also the main reason why the patient cannot forwardly and effectively remove respiratory tract secretions. 2 Postoperative lung cancer patients due to disease, trauma, infection, nervous system disease, dehydration, activity limitation, as a result of anesthesia for airway mucociliary movement, reduce the thick sputum, cough, weakness, cough reflex weakens lung tissue elasticity, 12 at the same time, postoperative wound pain can cause skeletal muscle nervous reflex, causing patients fear of deep breathing, respiratory function exercise compliance decreased, 13 leading to pulmonary insufficiency, pain can also limit the patient's body posture change, the airway secretions cannot be discharged effectively and timely, increase the chance of pulmonary infection.
14 In order to reduce postoperative pain, postoperative patients of Department of Thoracic Surgery within 12 hours start the routine use of analgesic drugs. In order to avoid the interference of pain score, in this study, the author compares the expectoration training of two groups of patients with postoperative 24-hour pain score, the observation group pain score was significantly lower than that of control group, and the difference was statistically significant (P<0.05).
Upon comparing the patients' prognosis-related indicators of two groups, the results showed that the postoperative hospital stay of the observation group was shorter than the control group (P<0.05); respiratory-related adverse event rates after operation were lower than the control group (P<0.05, P<0.05), which can save the patient's medical costs, reduce the economic burden to relief the mind of patients to deal with the disease, and will help to a good mental state and the overall prognosis of the disease. 15, 16 With the use of breathing trainer as a tool for expectoration training and later treatment of respiratory function training program, it can fully mobilize the motivation of patients' independent practice, so as to strengthen the subjective initiative of learning and achieve the purpose and effect of strengthening training.
Conclusions
For patients with lung cancer resection, the introduction of sputum breathing function training device as an interventional tool during perioperative period can promote sputum excretion, accelerate the drainage of postoperative sputum, reduce the incidence of postoperative respiratory complications, relieve pain, and promote rehabilitation. In this study, limited manpower resulted in the limitations in design and implementation of this study, which caused some problems, specifically in the following aspects: (1) only the short-term effects of the two groups were recorded and analyzed, and the long-term effects were not followed up, and hence in the follow-up study, the observation time needs to be extended, in order to understand the long-term effect; (2) We should carry out various forms of health education preoperatively, to improve patients' understanding of the importance of respiratory function exercise before and after surgery, and the ongoing quality control in the course of the experiment is to ensure good patient compliance; (3) We did not analyze the gender and age of patients in any group, and the results are more general; and (4) The pulmonary rehabilitation and pulmonary function tests in postoperative patients should pay attention to breathing and tolerance.
